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 Abstract 
  
 
Background: 
Raksha is relatively a new method of transportation in Khartoum that has been used widely in the 
public sector and participates directly in the economic states of many families by offering job 
chances especially for those of the moderate and low classes. As a mobile vehicle it had been 
involved frequently in road traffic accidents with variable degrees of resultants injuries. 
 
Methodology:  
This is a cross sectional, descriptive, hospital based study conducted at the Accident and 
Emergency departments of five hospitals in Khartoum State to study the accident induced by the 
three-wheelers {Raksha}. This study was conducted in the period between August 2004 and May 
2005 at the Accident and Emergency departments of Khartoum Teaching Hospital, Ibrahim Malik 
Hospital, Omdurman Teaching Hospital, Alribat Hospital and Academy Teaching Hospital. It 
included 207 injured patients. All of them were thoroughly interviewed and examined. One hundred 
eighty four acting Raksha drivers were interviewed at working stations regarding their Rakshas. 
 
Results: 
Passengers were the most involved in Raksha accidents (52.7%). Patients below the age of 20 
years were commonly affected (38.2%). Toppling of Raksha and hitting by another vehicle were 
the commonest mechanisms of accidents (36.2%). Most of the patients had multiple injuries 
(26.6%), soft tissue injury was the commonest injury (70.5%).  Most  patients were discharged at 
the same day of presentation (75.8%) while (21.8%) required hospital admission. Five patients 
(2.4%) died. 
Drivers who were the owners (32.1%) had been involved in fewer accidents than employee drivers    
(67.9%). Only four drivers (2.2%) were alcoholic. Brake had been modified in (23.4%) of Rakshas, 
(32.6%) of them had been involved in accidents compared to (27.4%) of non-modified Rakshas 
involved in accidents.  
 
Conclusions: 
 Toppling and hitting by another vehicle were the commonest mechanisms of Raksha accidents. 
Passengers were affected more than other categories. Most of the patients were having multiple 
injuries among which soft tissue injuries were predominating. Drivers who were the owners of the 
vehicles were involved in less accident than employee drivers. 
 
Recommendations: 
To consider Raksha as an unsafe vehicle, stop Raksha import and this is already  taking place, to 
stress on Raksha drivers to stick to the instructions formed by the Road Traffic Administration 
concerning drivers’ ages, licenses and driving areas, prohibition of persons below 20 to drive 
Raksha, prohibition of persons below 16 and those above 60 years to ride Raksha, regular check 
up of acting Rakshas, exclusion of any modified and poor quality Rakshas from work, more 
highlighting of alcohol role in accidents. 
  
 
 
 ﻣﻠﺨﺺ اﻻﻃﺮوﺣﻪ
 
 
  :ﺧﻠﻔﻴﻪ اﻟﻤﻮﺿﻮع
ﺗﻌﺘﺒﺮ اﻟﺮآﺸﻪ ﻣﻦ وﺳﺎﺋﻞ اﻟﻤﻮاﺻﻼت اﻟﻌﺎﻣﻪ اﻟﻤﺴﺘﺠﺪﻩ ﻓﻲ ﺗﻮاﺟﺪهﺎ اﻟﻰ ﺣٍﺪ ﻣﺎ ﻓﻲ ﻣﺪﻳﻨﻪ          
اﻟﺨﺮﻃﻮم، إﻟﻰ ﺟﺎﻧﺐ ذﻟﻚ ﻓﻘﺪ ﺷﺎرآﺖ ﺑﺼﻮرﻩ ﻣﺒﺎﺷﺮﻩ ﻓﻲ ﺧﻠﻖ ﻓﺮص ﻋﻤﻞ ﻟﻠﻌﺪﻳﺪ ﻣﻦ اﻷﺳﺮ ﻻﺳﻴﻤﺎ 
 ﻓﻲ اﻟﻌﺪﻳﺪ ﻣﻦ ﺣﻮادث اﻟﻤﺮوروﻧﺘﺞ ذوي اﻟﺪﺧﻞ اﻟﻤﺤﺪود، وآﻌﺮﺑﻪ ﻣﺘﺤﺮآﻪ ﻓﻘﺪ ﺗﺴﺒﺒﺖ وآﺎﻧﺖ ﻃﺮﻓًﺎ
  .ﻋﻦ ذﻟﻚ درﺟﺎت ﻣﺘﻔﺎوﺗﻪ ﻣﻦ اﻹﺻﺎﺑﺎت
   
   :ﻃﺮﻳﻘﻪ ا ﻟﺒﺤﺚ
 ﻟﻠﻤﺴﺘﺸﻔﻰ وهﻲ ﺗﺒﺤﺚ ﻓﻲ اﻵﺛﺎر ﺼﺎ ﺑﻴﻦﻔﻴﻪ، ﻗﻄﺎﻋﻴﻪ اﻋﺘﻤﺪت ﻋﻠﻰ ورود اﻟﻤهﺬﻩ دراﺳﻪ وﺻ
ت واﻟﻤﻌﺮوﻓﻪ ﺑﺎﺳﻢ اﻟﺮآﺸﻪ وﺗﻘﻴﻴﻢ   اﻟﻤﺮآﺒﻪ ﺛﻼﺛﻴﻪ اﻟﻌﺠﻼاﺳﺘﻌﻤﺎل ﺟﺮاء واﻟﺒﻴﺌﺔاﻟﻤﺘﺮﺗﺒﻪ ﻋﻠﻰ اﻟﻤﺠﺘﻤﻊ 
 أﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﻪ ﻓﻲ اﻟﻔﺘﺮﻩ ﻣﻦ أﻏﺴﻄﺲ .ﻣﺪى ﺳﻼﻣﺘﻬﺎ آﻤﺮآﺒﻪ ﻟﻠﻤﻮاﺻﻼت اﻟﻌﺎﻣﻪ ﺑﺎﻟﺨﺮﻃﻮم
 ﻣﺴﺘﺸﻔﻰ اﻟﺨﺮﻃﻮم اﻟﺘﻌﻠﻴﻤﻲ، )   ﻓﻲ ﻣﺴﺘﺸﻔﻴﺎت وﻻﻳﻪ اﻟﺨﺮﻃﻮم اﻟﻤﺨﺘﻠﻔﻪ5002 وﺣﺘﻰ ﻣﺎﻳﻮ4002
( ، ﻣﺴﺘﺸﻔﻰ اﻷآﺎدﻳﻤﻴﻪ اﻟﺘﻌﻠﻴﻤﻲﺸﺮﻃﺔﻣﺴﺘﺸﻔﻰ اﻟ،  ﻢ ﻣﺎﻟﻚ، ﻣﺴﺘﺸﻔﻰ أﻣﺪرﻣﺎن اﻟﺘﻌﻠﻴﻤﻲﻣﺴﺘﺸﻔﻰ اﺑﺮاهﻴ
  .ﺎﻻﺿﺎﻓﻪ اﻟﻰ ﻣﺤﻄﺎت اﻟﺮآﺸﻪ اﻟﻤﺨﺘﻠﻔﻪﺑ
 ﻓﻲ أﻗﺴﺎم اﻟﺤﻮادث ﺑﺎﻟﻤﺴﺘﺸﻔﻴﺎت  وا ﻟﻜﺸﻒ ﻋﻠﻴﻬﻢ ﻣﺼﺎب ﺟﺮاء ﺣﻮادث اﻟﺮآﺸﻪ ﺗﻤﺖ ﻣﻘﺎﺑﻠﺘﻬﻢ702
 ﺗﻤﺖ  ﺳﺎﺋﻖ رآﺸﻪ481. ﻨﺎ ﺳﺐﺑﻨﺴﻖ ﻣ" ﻻﺳﺘﻴﻀﺎح اﻟﻤﻌﺪﻩ ﻣﺴﺒﻘﺎاﻟﻤﺨﺘﻠﻔﻪ وﻗﺪ اﺟﺎﺑﻮا ﻋﻠﻰ أﺳﺌﻠﻪ ا
  .ﻟﺬﻟﻚ وذﻟﻚ ﺑﻤﺤﻄﺎت اﻟﺮآﺸﻪ اﻟﻤﺨﺘﻠﻔﻪﻣﻘﺎﺑﻠﺘﻬﻢ واﺳﺘﻔﻬﺎﻣﻬﻢ ﺿﻤﻦ اﺳﺌﻠﻪ أﻻﺳﺘﻴﻀﺎح اﻟﺜﺎﻧﻲ اﻟﻤﻌﺪ 
   :ا ﻟﻨﺘﺎﺋﺞ
، آﺎن اﻟﻤﺼﺎﺑﻮن ذوي  %(7.25 )ﻐﺎﻟﺒﻴﻪ اﻟﻌﻈﻤﻰ ﻣﻦ اﻟﻤﺼﺎﺑﻴﻦ ﻣّﺜﻞ رآﺎب اﻟﺮآﺸﻪ اﻟ
، ﻏﺎﻟﺒﻴﻪ اﻟﺤﻮادث ﻧﺠﻤﺖ ﻋﻦ اﻧﻘﻼب اﻟﺮآﺸﻪ أو  %(2.83) هﻢ اﻷآﺜﺮﻳﻪ"  ﻋﺎﻣﺎ02اﻻﻋﻤﺎر اﻻﻗﻞ ﻣﻦ 
ت ، ﻣﻌﻈﻢ اﻟﻤﺼﺎﺑﻴﻦ ﻋﺎﻧﻮا ﻣﻦ اﺻﺎﺑﺎ ﻟﻜٍﻞ( %2.63)ﻨﺴﺒﻪ ﺖ اﻟ أﺧﺮى ﺣﻴﺚ ﺑﻠﻐاﺻﻄﺪاﻣﻬﺎ ﺑﻤﺮآﺒﻪ
 ، (  %5.07) ﻴﻨﻪﺑﺎت اﻟﻨﺎﺟﻤﻪ آﺎﻧﺖ ﻟﻼﻧﺴﺠﻪ اﻟﻠ، أﻏﻠﺐ اﻻﺻﺎ(  %6.62) ﻋﺪﻳﺪﻩ
ﺗﻬﻢ اﻟﺼﺤﻴﻪ  اﺳﺘﺪﻋﺖ ﺣﺎﻻ"( %8.12) ن ﺗﻢ ﺗﺨﺮﻳﺠﻬﻢ ﻓﻲ ﻧﻔﺲ ﻳﻮم اﻟﺤﺎدث ﻓﻲ ﺣﻴﻦ ا(  %8.57)
     ﺗﻮﻓﻮا، ﻧﺴﺒﻪ اﻟﺤﻮادث ( %4.2) ﻣﺼﺎﺑﻴﻦ ﺧﻤﺴﻪ  .ﻃﻮلت أ اﺑﻘﺎءهﻢ ﺑﺎﻟﻤﺴﺘﺸﻔﻰ ﻟﻔﺘﺮ
 ﺴﺘﺄﺟﺮﻳﻦ ﺗﻠﻚ اﻟﺘﻲ ﺣﺪﺛﺖ ﻟﻠﺴﺎﺋﻘﻴﻦ اﻟﻤت آﺎﻧﺖ أﻗﻞ ﺑﻜﺜﻴﺮ ﻣﻦ ﻟﺘﻲ ﺣﺪﺛﺖ ﻟﻠﺴﺎﺋﻘﻴﻦ ﻣﺎﻟﻜﻲ اﻟﺮآﺸﺎا 
ﻓﻲ ﺣﺎﻟﻪ اﻟﺴﺎﺋﻘﻴﻦ  ( %9.76) ﻣﻘﺎرﻧﻪ ﺑﻨﺴﺒﻪ ( %1.23)ﺣﻴﺚ ﺑﻠﻐﺖ اﻟﻨﺴﺒﻪ ﻓﻲ اﻟﺤﺎﻟﻪ اﻻوﻟﻰ 
     اﻟﻤﻜﺎﺑﺢ ﺑﻨﺴﺒﻪ ﻣﻦ    ﺗﻌﺪﻳﻞﺗﻢ    ﻠﻜﺤﻮل،ﻟ أﻗﺮوا ﺑﺘﻌﺎﻃﻴﻬﻢ ( %2.2)  ﻣﻦ اﻟﺴﺎﺋﻘﻴﻦ أرﺑﻌﻪاﻟﻤﻮﻇﻔﻴﻦ،
ﻣﻦ (  % 72.4)ﻓﻲ ﺣﻴﻦ أن   ﻣﻨﻬﺎ ﺣﻮادث ﻣﺮورﻳﻪ(  23%6. )ﻧﺠﻢ ﻋﻦ,   )%4.32(ا ﻟﺮآﺸﺎت 
   .اﻟﺮآﺸﺎ ت اﻟﻐﻴﺮ ﻣﻌﺪﻟﻪ ﻧﺠﻢ ﻋﻨﻬﺎ ﺣﻮاد ث ﻣﺮور
  
  :ﺍ ﻟﻤﺤﺼﻠﻪ
ًﻟﺤﻮاد ا ع ﻟﻴﺘﻴﻦ ا ﻻآﺜﺮ ﺣﺪ وﺛﺎ ﻋﻨﺪ وﻗﻮأ ﺻﻄﺪاﻣﻬﺎ ﺑﻤﺮآﺒﻪ أﺧﺮى اﻵﺁﻟﻴﺔ  إﻧﻘﻼ ب اﻟﺮآﺸﻪ وﺖ ﺁﻟﻴﺔﻣﺜﻠ
  .ﻳﺤﻪ ا ﻷ آﺜﺮ ﺗﻀﺮرًا ﻣﻦ ﺑﻴﻦ ا ﻟﻤﺼﺎ ﺑﻴﻦ ﻓﻲ ﺣﻮاد ث ا ﻟﺮآﺸﻪآﻤﺎ ﻣﺜﻞ ا ﻟﺮآﺎب ا ﻟﺸﺮ, ث
  ﻋﺎﻧﻰ ﻣﻌﻈﻢ ا ﻟﻤﺼﺎ ﺑﻴﻦ ﻣﻦ إ ﺻﺎ ﺑﺎ ت ﻋﺪ ﻳﺪة ﺑﺄ ﻧﺤﺎء ا ﻟﺠﺴﻢ ا ﻟﻤﺨﺘﻠﻔﻪ ﻣﺜﻠﺖ إ ﺻﺎ ﺑﺎ ت ا ﻻﻧﺴﺠﻪ 
 ﺗﺴﺒﺐ ا ﻟﺴﺎ ﺋﻘﻴﻦ اﻟﻤﺴﺘﺎﺟﺮﻳﻦ اﺛﻨﺎء ﻗﻴﺎدﺗﻬﻢ ﻟﻠﺮآﺸﺔ ﻓﻲ وﻗﻮع ﺣﻮادث اآﺜﺮ ﻣﻦ ﺗﻠﻚ .ا ﻟﻠﻴﻨﻪ ﻏﺎ ﻟﺒﻴﺘﻬﺎ
  .ﻣﺎﻟﻜﻲ اﻟﺮآﺸﺎت ﻋﻨﺪ ﻗﻴﺎدﺗﻬﻢ ﻟﻬﺎاﻟﺘﻲ ﺗﺴﺒﺐ ﻓﻴﻬﺎ 
       :ﺍﻟﺘﻭﺼﻴﺎﺕ
  , إﻳﻘﺎف إﺳﺘﻴﺮاد اﻟﻤﺰﻳﺪ ﻣﻨﻬﺎ وﻗﺪ ﺑﺪأ ﺗﻨﻔﻴﺬ هﺬا اﻟﻤﻘﺘﺮح ﺑﺎﻟﻔﻌﻞ, إﻋﺘﺒﺎر اﻟﺮآﺸﻪ ﻣﺮآﺒﻪ ﻏﻴﺮ ﺁﻣﻨﻪ
  ﻧﻴﻦ ﺗﻨﻈﻴﻢ اﻟﻤﺮور اﻟﺨﺎﺻﻪ ﺑﺎﻟﺮآﺸﻪ ﻣﺜﻞ ﺗﺤﺪﻳﺪ ﻋﻤﺮ اﻟﺴﺎﺋﻖ  إﻟﺰام ﺳﺎﺋﻘﻲ اﻟﺮآﺸﺎت ﺑﺎﻟﺘﻘﻴﺪ ﺑﻘﻮا
ﻣﻨﻊ اﻷﺷﺨﺎص , ﻠﺘﻘﻴﺪ ﺑﺎﻷﻣﺎآﻦ اﻟﻤﺤﺪدﻩ ﻟﺤﺮآﻪ اﻟﺮآﺸﻪ ﻣﺴﺒﻘًﺎ ﺣﺼﻮﻟﻪ ﻋﻠﻰ رﺧﺼﻪ اﻟﻘﻴﺎدة إﺿﺎﻓﺔ ﻟو
 ﻋﺎﻣًﺎ ﻣﻦ 06 ﻋﺎﻣًﺎ واﻷآﺒﺮ ﻣﻦ 61ﻣﻨﻊ اﻷﺷﺨﺎص اﻷﻗﻞ ﻣﻦ ,  ﻋﺎﻣًﺎ ﻣﻦ ﻗﻴﺎدة اﻟﺮآﺸﻪ02اﻷﻗﻞ ﻣﻦ 
إﺳﺘﺒﻌﺎد أي رآﺸﻪ ﺑﺤﺎﻟﻪ ردﻳﺌﻪ , ﻣﻨﻊ ﺗﺰوﻳﺪ اﻟﺮآﺸﺎت  ﺑﺄﺟﻬﺰة اﻟﻜﺎﺳﻴﺖ و اﻟﻤﺬ ﻳﺎع, رآﻮب اﻟﺮآﺸﻪ
                              .إﻟﻘﺎء اﻟﻤﺰﻳﺪ ﻣﻦ ا ﻟﻀﻮء ﻋﻠﻰ دور اﻟﻜﺤﻮل ﻓﻲ ﺣﺪوث اﻟﺤﻮاد ث, أو ﻣﻌﺪﻟﻪ اﻟﻤﻜﺎﺑﺢ ﻣﻦ اﻟﻌﻤﻞ
 
Introduction 
Road traffic accident (RTA) is considered as a major cause of fatality and morbidity worldwide. It is 
seen in both developed and developing countries. It is well recognized that, the resultant 
catastrophe is more evident in the underdeveloped countries. (1) 
At the inquest into the world’s first road traffic death in 1896, the coroner had said in his report “this 
must never happen again”. More than a century later, 1.2 million people are killed on roads every 
year and up to 50 million more are injured. These casualties of the road are increasing.(2)  
Throughout the world, roads are bustling with cars, buses, trucks, motorcycles and other types of 
two- and three-wheelers vehicles. They are making the transportation of people and goods faster 
and more efficient.  These vehicles support economic and social development of many countries. 
But while motorized travel provides many benefits, it can also have much serious harm unless 
safety is made a priority. Pedestrians and cyclists using roads are particularly at risk. Crashes are 
frequent, deaths and major injuries are common. 
If current trends continue, the number of people killed and injured on the world’s roads will rise by 
more than 60% between 2000 and 2020. Most of these injuries will occur in developing countries 
where more people are using motorized transport. In these countries, cyclists, motorcyclists, users 
of public transport, and pedestrians are especially vulnerable to road traffic injuries. (2) 
It was reported in 1998, that 85% of global deaths resulted from RTA in the developing countries 
and the incidence among children was 96%.      
 Globally RTA is the ninth cause of disability and considered as an epidemic health problem, which 
is growing up steadily. (3)    
Khartoum like other big cities in developing countries has high incidence of RTA which happened 
commonly between public transportation vehicles leading to catastrophic injuries and deaths. The 
number of accidents reported in 2003 in Khartoum State was 18,109 accidents, 81% of them were 
due to public transportation accidents, 7% of them were due to Raksha accidents.  (4)   
Raksha in Khartoum State: 
The three-wheeler vehicle [Raksha] rapidly became a popular vehicle in Khartoum during the last 
decade, being brought abundantly from India and South East Asia where the Raksha kingdom is 
present for a long time.                                                                                                                                                          
Raksha appeared for the first time in Khartoum in the year 1994 to be used as a commercial 
vehicle in companies and factories but this turned quickly to be used as a public transportation 
vehicle and since that time its number is increasing in a marked pattern and very quickly it became 
a popular vehicle. 
History of Raksha: 
 Historically, Rickshaw (as called in India, also known as tuk-tuk in Thailand, and baby taxi in 
Bangladesh) is a traditional transportation method in India and South East Asia. The classical type 
is non-motorized vehicle which is pulled by the driver, who used to run on foot, then it became 
tricyclic with pedals, and finally it has been advanced with motors, and this last type is known as 
Auto-Rickshaw in India to differentiate it from the non-motorized one. The pedaled type is also 
present in some European and North American cities where they are mostly used for tourism. They 
are manufactured in these countries which incorporate features not present in those at the 
developing countries such as hydraulic disk brakes and light weight fiberglass bodies.(5)   
 
  
 
Definition:                                                                                                                                         
 It is mandatory to have an obvious definition for the Three Wheelers to avoid confusion. In The 
Sudan it is called Raksha . Raksha is generally characterized by a tin/iron body resting on three 
wheels one in the front and two on the rear, a small cabin with one seat for the driver in the front 
and a long one for three passengers in the rear. It has no doors or seatbelts. Rakshas engines are 
of a motorcycle version with a handlebar for control like in motorcycles instead of a steering wheel. 
Safety is a major concern regarding Raksha. Their flimsy design renders them dangerous to 
passengers and accidents they induce are severe. They are also not well-equipped to protect their 
passengers from rain, air pollution or extremes of temperature. (5) 
In Khartoum State and its outskirts, Raksha gained a great acceptance. Reasons for this popularity 
are; Its cheap cost in comparison to taxis and microbuses, it can bypass traffic jams because of its 
small size, which enables it to move in the side-roads and local sections, most drivers used to drive 
it without previous training. It is a quick and easy way to gain money and offers good chances for 
employment especially for young men and it is economic in fuel consumption. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Literature review 
 
 Worldwide the use of motor vehicles is increasing and its market is flourishing. This increase in its 
use is controlled by law and governmental strategies in the developed countries, but that is not true 
in most of the developing countries. In these countries, the import and entry of motor vehicles is not 
always dependant on safety or quality control measures, and this had led to marked increase in 
morbidity and mortality associated with motor vehicles induced RTA in the developing countries. (1) 
Nantulya and Reich from Kenya had reported high fatality and disability rates  due to RTA and had 
attributed that to overgrowth in the numbers of motor vehicles in developing countries, use of 
cheap overcrowded multi-passenger vehicles that lack safety precautions, poor enforcement of 
traffic safety regulations, inadequacy of public health infrastructures to cope with mass accidents 
and poor access to health services as most of those using the poor public transport are of low 
socio-economic status. (1)  
The number of express way traffic accidents and the economic losses are increasing year by year, 
with obvious uneven distribution at different places, different time and under different weather 
conditions. To reduce accident frequency, it is important to strengthen the enforcement of traffic 
regulations, to balance the system which includes person, vehicle and road as well as improving 
the safety consciousness of people (6).  
Vehicle characteristics (mass, front and end design and visibility) and their degrees of interaction 
with pedestrians affect its risk per mile, scientific modification in vehicle design might reduce 
pedestrians’ injury.(7)  
Vehicle type strongly influences risk of severe injury and death to pedestrians who are the most 
affected category in most of the world RTAs. This may be due in part to the front end design of the 
vehicle  which should be considered in the future motor vehicle safety standards (8) . 
Three-Wheeler vehicles (Raksha) in the developed world had a synonymous that is called All 
Terrain Vehicles [ATVs] which is defined as any motorized off high way vehicle 50 inches 
(1270mm) or less in width, having a dry weight of 600 pounds (273kg) or less, traveling on three or 
more low-pressure tires, having a seat or saddle designed to be straddled by the operator and 
handle bars for steering control. ATVs are commonly used in Europe and United States of America 
where it was first introduced in the eighties of the last century as a motorized toy for children with 
three wheels then became four wheels and was developed to bigger engine sizes for adults, but it 
led to marked incidence of accidents which was increasing steadily with the size of the engine. 
Injuries were mainly among children and those below 16 years, thus it was considered as an 
unstable vehicle by the Consumer Product Safety Commission (CPSC) of the United States of 
America, more over a lawsuit allegation was filed by the United States Justice Department against 
ATVs manufacturers because of its unsafe design and the resulted injuries and deaths. The 
American Academy of Paediatrics and the American Academy of Orthopeadic Surgeons 
recommended that children below 16 years should not be allowed to operate ATVs under any 
circumstances. These facts emphasize that all used types of three wheelers are unsafe vehicles for 
individual and public use every where in the world.(3) 
The crash rates declined sharply in all levels of severity among 16-year-old drivers after 
implementation of a controlled licensing program known as graduated driver licensing program. 
Following this program the crashes substantially reduced. The fatal crashes in the period 1996 and 
1999 declined 57%, population crashes with no or minor injuries reduced 23% during the same 
period, night time crashes were 43% less likely in1999 than in1996 and day time crashes 
decreased by 20% during the same years, single vehicle crashes declined more than multiple-
vehicle crashes(9).  
Another study had concluded that, the current licensing regulations, in different countries, should 
emphasise the importance of increasing the age at which the license is allowed for drivers and 
might consider restrictions that favour more experience with motorcycles which carry higher 
chances for accidents (10). It is recognised that injury crash rate for drivers aged 16 and 17 years 
increases during night time hours and that may be due to the absence of adult supervision, with or 
without presence of passengers (11).  
It is found that factors associated significantly with single-vehicle rollover accidents were: 
occurrence of the accidents on a straight, dry, unsealed road, presence of a vehicle defect, 
travelling at excessive speeds and the person being male. Major injuries occurred more frequently 
in those who were under the influence of alcohol, those who were not wearing seatbelts, and those 
who were ejected (12).  
Children are common victims in road traffic accidents in many countries world wide. Drive way 
injuries in children account for a significant proportion of paediatric pedestrian motor vehicle 
injuries and deaths. Prevention may be the only effective approach to reduce death from this cause 
(13). Micro scooters related injuries affect children being used by them, it is increasing in general. 
The manufacturers’ advice to use protective clothing is ignored. Parents and riders of the micro 
scooters need to be educated about the related injuries (14). The oldest drivers represent an 
increased risk to riders of other vehicles in the streets, and have the most serious risk to 
themselves and their passengers because of the higher incidence of accidents caused by them in 
comparison to middle aged drivers (15). 
 For motorcyclists, the use of helmets and separation of pedestrians' routes from motor vehicles 
could reduce the number of victims and hence injuries due to RTA (16). Low conspicuity may 
increase the risk of motorcycle crash related injuries. Increasing the use of fluorescent clothing, 
white or light colored helmets and daytime head lights are simple and cheap interventions that 
could considerably reduce motorcycles crash related injury and death (17).  
Reviewing the international and regional literature, few studies and reports on the Raksha vehicles 
were found, and this is because they are mainly used in underdeveloped countries, thus there is no 
genuine contribution in this issue from the developed countries. The few studies which were done 
had reported the effects of the Raksha on man, environment, and its safety regarding its design, 
manufacture and its use.  
  The transport sector as a source of employment: 
Transport is a major source of employment, particularly in urban areas where public transport 
comes in myriad forms including small vehicles and non-motorized transport. Official employment 
figures for Lagos State, suggest that almost 10% of the working age groups are in the transport 
sector. Employment attributable to the Raksha industry alone in Bangladesh was estimated at 1.25 
million people more than those in the more important handloom textile industry or the entire 
modern industrial sector. It is worth noting that, employment in transport services is highly 
gendered. Less than 2% of the transport employees recorded in Lagos State were women. Bicycle 
taxi operators in Kenya, three-wheeler drivers in Sri Lanka and Raksha pullers in Bangladesh are 
all men. Three Wheeled motorized taxis in Sri Lanka generate more than 300,000 direct jobs for 
the youth in the low-income groups and also a cheaper mode of Para-transit system for both rural 
and urban communities however, these modes are unaffordable to the poor. The available leasing 
systems with commercial banks and financial institutions have encouraged the purchase of three 
wheelers. This transport service has also given in-direct benefits for the small producers lowering 
their transport costs.  (18)       
 
 Asia is drowning in Motorbike Pollution: 
Three-Wheelers have many impacts on environmental pollution in Asia. One study had shown that 
more than 90% of the world’s Two and Three-Wheelers are produced in Asia, it constitutes 70-80% 
of the vehicular Asian fleet. The study considered environmental pollution as the greatest threat to 
public health in Asia and it found that these vehicles produce 70% of the total hydrocarbons, 40% 
of the total carbon monoxide and a substantial part of the particulate pollution in the region, these 
particulates produce great danger when inhaled, and the most affected are the users of the Three-
Wheelers. (19)       
Patterns of Accidents and Injuries Involving Three-Wheelers: 
A study on the pattern of Three–Wheelers induced accidents and injuries from Sri Lanka had 
shown a strong association between mechanical alteration of the vehicle’s handle-lock and the risk 
of accidents. This alteration is a common practice among Raksha drivers, because it increases the 
turning angle of the vehicle as well as its speed. However this practice makes it unsafe and less 
stable during sudden turn and leads in most occasions to toppling, that is considered the 
commonest cause of Three-Wheelers accidents. In that study alcohol consumption by drivers was 
recognized as a major contributory factor, especially in night accidents. To reduce the incidence of 
accident the report suggests the Introduction of legislation to prohibit handle-lock alteration and 
strict implementation of the law regarding driving under alcohol influence (20). 
 Accidental ligature strangulation deaths in East Delhi (India): 
Another type of injuries is ligature strangulations. This is usually homicidal. Accidental cases are 
quite uncommon, especially among adults. A retrospective ten-year study conducted in East Delhi 
revealed that in a total of 98 cases of death due to strangulation, five cases (4.5%) among all 
medico-legal deaths were of fatal ligature strangulation, involving adults who were neither 
intoxicated nor indulging during normal activity. The causative agent in three cases was Raksha.(21) 
  Effects of Raksha on drivers' health: 
Some studies had shown that loss of hearing and tinnitus among Raksha drivers is common and 
could be attributed to their trade. Use of silencers by Raksha drivers could result in less hearing 
loss among Raksha drivers and less noise in the environment for the other 11 million residents in 
Karachi. (22) 
In India tuberculosis (TB) affects mainly poor people including Raksha pullers (23). Tobacco use is 
closely associated with an increase risk of cancers and heart diseases, it has also shown to 
promote the onset of TB and negatively affect the outcome of TB. A recent study showed that 
smoking is seen associated with half of all male TB deaths in India (24). 
A recent study had reported the effects of exposure to polycyclic an aromatic hydrocarbons (PAH), 
which is a group of chemical carcinogens formed during incomplete degradation of organic 
materials, among city dwellers of Dhaka and Bangladesh. The authors, measured PAH-DNA 
adducts in the white blood cells (WBCs) as a marker of environmental and occupational PAH 
exposure in 46 Raksha drivers who pedal three wheelers and 48 non Raksha drivers in Dhaka, 
they used the enzyme-linked immunosorbant assay (ELISA). The results showed that raksha 
drivers had a significantly higher WBC-PAH DNA adducts level than the non Raksha drivers. 
Among Raksha drivers adduct levels tended to be positively associated with the duration of 
residence in the city and smoking(25) . 
 
 Raksha restrictions in Dhaka and the role of World Bank:  
The Dhaka government had launch, the Dhaka Urban Transport Project (DUTP), that took 
measures to improve urban transport infrastructure and services, and to address long-term 
transport planning, coordination and institution development. The World Bank is participating in this 
project. The project produced certain regulations that provide better transportation and less 
congested streets; this was achieved by restricting the roads used by the Raksha and reduction of 
its presence. Traffic surveys following the introduction of Non Motorized Transport NMT restrictions 
in the demonstration corridor indicated improved traffic flows and a reduction in the number of 
traffic accidents. (26)       
A study was done in central India showed that, sideways collision was the most common type of 
accidents, two wheelers were of the common vehicles being involved in accidents (69.97%), these 
accidents were distributed equally in both halves of the day, bone fracture was the common injury 
followed by multiple injuries, then abrasions and lacerations, lower limbs were more involved in 
accidents (27). 
While most countries have by now replaced their pre-independence traffic regulations with a more 
up to date set of regulations, the enforcement of the new regulations has been limited by the lack 
of resources. Traffic police remain lowly paid and often perform poorly. There have been different 
approaches to traffic law enforcement with countries such as Nigeria and Zambia recruiting 
civilians to assist with enforcing traffic regulations while others like Eritrea have the traffic police 
operating under the Land Transport Department. The general dissatisfaction with the traffic police 
is believed to contribute to the reluctance to invest in road safety measures. (28) 
 A recent study which was supervised by the World Health Organization (WHO) showed that the 
African region had the highest road traffic deaths rate estimated at 28.3 per 100,000 populations 
(World Report on Road Traffic Injuries. Geneva: World Health Organization, 2004). However, in the 
developing countries this is just the tip of the injury iceberg, there is serious underestimation in 
numbers of deaths and injuries as many of such cases are not reported (29). Politicians and decision 
makers need to make major decisions to deal with this problem and especially when dealing with 
urban environment.  Many European countries as Scandinavians and the Dutch had created urban 
environments that were friendly to vulnerable road users, with walkways, cycle ways, green belts, 
play spaces and shops all within easy and pleasant access free of motor vehicles. This had 
reduced the use of motorized vehicles and thus reduced the incidence of RTA. If we were to make 
further progress in reducing the high pedestrians’ death and injury rates we need a major change 
in attitude of planners and developers. More priority should be given to vulnerable road users and 
severely restrict motorists in all urban areas. We need to redesign and rebuild all our depressed 
urban areas in a way that makes it more save and cost beneficial (30). The people most involved in 
accidents are those in the streets. In some cities pedestrians are few in comparison to others for 
example in Los Angeles its unlikely to find many street walkers while in an Asian city like Saigon, 
streets are full of  pedestrians as well as of motorcycles where 62% of them are involved in 
crashes (31). 
On an aggregate global level, road traffic injuries disproportionately affect the developing world, but 
the problem is that, national resources of accurate data are limited in the developing countries at 
the time that better national data are required to assess the true magnitude and distribution of the 
problem so as to design suitable solutions. Also there is no structured assessment of national 
emergency medical systems in these countries. It is important to use the systematic methods to 
assess pre-hospital and hospital care aiming to provide an accepted urgent medical services (32). 
Raksha in Khartoum State: 
Raksha appeared for the first time in Khartoum State in the year 1994 and since that time its 
number is increasing in a marked pattern and very quickly it became a popular public transport 
vehicle Once its presence became a firm fact, Road Traffic Administration tried to organize this 
presence to minimize expected accidents as well as regulating public transportation, the Road 
Traffic Administration in Khartoum State designed certain regulations for Raksha control and that 
included the creation of a trade union for Raksha drivers aiming at establishing an official body to 
be negotiated or asked by the Road Traffic Administration at any necessary time, drawing specific 
streets and side roads for Raksha traffic, mainly at areas lacking public transportation vehicles, 
Raksha should not cross bridges, specifying certain stations for Raksha and Raksha drivers should 
be licensed for driving. (4) 
In spite of these regulations, most of the Raksha owners and drivers did not obligate themselves to 
apply these instructions and there were obvious defaults especially the high numbers of non 
licensed Rakshas and drivers who tended to work in peripheral areas where there was no official 
supervision.  
This randomized use of Raksha resulted in increased incidence of accidents. However many other 
factors had contributed to the increase in Raksha violations and accidents which led to prohibition 
of Raksha import.  These factors included lack of safety measurement in the Raksha, 
environmental pollution caused by the produced fumes, defected mechanical design which 
rendered Raksha an unstable vehicle especially in bad weather, Raksha is more exposed to 
accidents than other vehicles and this is again due to its poor design and weight. 
The mechanisms of Raksha accidents are:  
• Toppling during turning. 
• Knocking by another vehicle whether moving or static. 
• Collision between two Rakshas. 
As a result of all this, Road Traffic Administration at Khartoum State recommended the following: 
• Imported transportation vehicles should be of high standard measurements. 
• Exclusion of Raksha as a transportation vehicle. 
• Standardization of transport vehicles in the casual automatic vehicle check up and 
inspection. 
• Obligatory annual maintenance for all public transport vehicles.  
 
 
The estimated number of the officially recorded Rakshas in Khartoum State is six thousands and 
those which are not recorded are about three thousands. Most of which work at the peripheries or 
even outside Khartoum. The Road Traffic Administration estimates that 30% of Khartoum 
population use Raksha for transportation. Road Traffic Administration has no reports about 
mechanical modification of Raksha as being a cause of its accidents. 
According to the Road Traffic Administration, in Khartoum state, most of the people killed or injured 
in Raksha accidents were of low socio-economic status. This is because such poor people use the 
cheap multi-passenger vehicles which lack -most of the time- safety measures.  Poor enforcement 
of traffic safety regulations, had led to more carelessness from drivers and thus more accidents 
and that can be attributed to the reduction in the administrative tools, some of Road Traffic Police 
staff corruption, lack of official licensing for both the Raksha and its driver, and the congested 
streets. 
The annual report that published in the year 2005 by the Road Traffic Administration for the period 
from 1998 to 2004 showed increase in the number of people who were involved in Raksha 
accidents, this increment was very marked in simple injuries with fluctuant incidence of severe 
injuries and approximately static death rate (Schedule 1, curve1). 
 
 
 
 
 
 
 
 
Year 1998 1999 2000 2001 2002 2003 2004 Total 
Death 5 8 26 11 7 15 17 99 
Severe Injuries 15 65 60 81 166 61 68 516 
Simple Injuries 7 115 100 22 145 327 329 1045 
Total 27 198 186 114 318 403 414 1660 
 
Schedule  (1): The incidence of Raksha induced accidents in Khartoum State in the period 
between 1998 and 2004. (From Sudan Road Traffic Administration annual report  2004 – 
2005) 
 
 
 
Curve (1):  The incidence of Raksha induced 
accidents in Khartoum State in the period between 
1998 and 2004
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 Study Aims and Objectives 
The aim is to study Raksha induced accidents and their effects.  
 
Study objectives 
-  To determine the safety of the Raksha as a public transport vehicle. 
- To determine the personal and mechanical factors which contribute to Raksha                   
accidents. 
- To determine the common types of injuries caused by Raksha accidents   
-To determine the outcome of Raksha injuries.  
  
 
 
 
 
 
 
 
  
Patients and Methods 
This is a prospective, cross-sectional descriptive study conducted at Khartoum State, Sudan, in the 
period between August 2004 and May 2005. The clinical part of the study was conducted at 
Khartoum Teaching Hospital, Ibrahim Malik Hospital, Academy Teaching Hospital, Omdurman 
Teaching Hospital, and Police Hospital.  
The study included 207 patients involved in Raksha accidents either as   passengers, drivers or 
pedestrians. All patients who presented to the casualty due to Raksh involved accidents were 
interviewed. Pre-designed questionnaire was used in this study (plate no.1). All patients were 
consented, interviewed, examined and were followed till their discharge from hospital.   
The study included also 184 Raksha drivers. They were interviewed at Raksha stop stations using 
a pre-designed questionnaire (plate no. 2) after informed consent. The interview included personal 
and vehicle information regarding its suitability and safety.  
The data was analyzed using Statistical Package of Social Sciences (SPSS) software (Install 
Shield corporation, Inc. company, version: 3.0.104,0). The data was cross tabulated and the 
statistical tests were used as appropriate.    
 
 
 
  
 
Results 
This study was conducted at the Accident and Emergency departments of the five main hospitals 
at Khartoum State. It included 207 injured patients involved in accidents caused by Raksha. Their 
ages ranged between two and 80 years with a mean age of 25.32 ±0.8 years. Most of the patients 
were less than 20 years old (38.3%) (Fig.1, Table1). Males were affected most (70.5%) in Raksha 
accidents with gender ratio of 2.4:1 (Fig. 2, Table 2).  
The majority of injured patients were students (31.9%), then Raksha drivers (25.1%) followed by 
housewives (Fig.3, Table 3). In this study, 115 patients (55.6%) were of moderate socioeconomic 
state, there were 80 patients (38.6%) of low socioeconomic state only 12 patients (5.8%) were of 
high socioeconomic class (Fig. 4).  
Most of the patients (55%) had secondary and elementary education, 25% were illiterate while 20% 
had higher education (Fig. 5). 
Regarding the patients' social habits, 159 patients (76.8%) had no specific habits, 31 patients 
(15%) were smokers, 10 patients (4.8%) were alcohol consumers and seven patients (3.4%) had 
other habits (e g; snuffing, shisha, etc) (Fig.6). 
Passengers were the most affected group, 109 patients (52.7%), followed by Raksha drivers 59 
patients (28.5%) while 39 patients (18.8%) were pedestrians (P value is not significant). (Fig.7, 
Table 4), the commonest mechanisms of injury documented in this study were toppling during 
sudden turning and hitting by another vehicle with an incidence of (72.4%). Knocking by another 
Raksha was the cause of 45 accidents (21.7%) and the least cause of injury was running over a 
static object which was documented in 12 accidents (5.8%) (Fig.8, Table 5).  
One hundred and twelve accidents (54.1%) occurred at day time, followed by 55 accidents (26.6%) 
occurred in the evening. Late Night accidents were the least; it was 40 accidents (19.3%) (Fig. 9, 
Table 6).  
Soft tissue injuries were the commonest type of injury and that was documented in 146 patients 
(70.5%), followed by fractures which was seen in 39 patients (18.8%). Combined soft tissue injury 
and fracture was recorded in 18 patients (8.7%) (Fig 10). With regard to the site of injury, multiple 
injuries were documented in 56 patients (27%) followed by lower limb injury in 53 patients (25.1%). 
Head and neck injuries were seen in 52 patients (25.1%), upper limbs injury in 31 patients (15.0%), 
back injuries in seven patients (3.4%), abdominal injuries occurred in five patients (2.4%), four of 
them had visceral injuries(1.9%)  (Table 7). Chest injuries were seen in only four patients (1.9%)  
(Fig.11, Table 8).  
 X-Rays examination was requested for 160 patients (77.3%), ultrasound examination for 14 
patients (6.4%). Nine patients (4.3%) required more than one investigation including CT scan. 
In 24 patients (11.6%) no investigation was requested (Fig.12). 
In this study, 128 patients (61.8%) were treated conservatively. This included dressing of 
superficial wounds, bruising and abrasions, antibiotics therapy and tetanus immunization. Seventy 
nine patients (38.2%) had surgical treatment ranged between simple cut wounds suturing to major 
surgical interventions (Fig.13). 
In this study, 157 patients (75.8%) were discharged on the same day of the accident while 45 
patients (21. 8%) required hospital admission. One patient (0.5%) developed complications that 
necessitated re-exploration following visceral injury, and five patients (2.4%) died either 
immediately after the accident or at arrival to hospital (Fig.14).  
The study included 184 acting Raksha drivers, all of them were males, and their ages ranged from 
16 to 57 years with a mean age of 28.33 ± 0.5 years. Most of the drivers (82.6 %) were in the age 
group 20 and 40 years (Fig.15, Table 8).  The majority of the drivers (75.0%) were full time drivers 
while only 46 drivers (25%) were part-time drivers (Fig.16, Table 9).  In this study, 134 drivers 
(72.8%) had working hours ranged between 6 to 12 hours a day, 26 drivers (14.1%) had more than 
12 working hours per day and 24 drivers (13.0%) had less than six working hours(Fig.17, Table 
10).  
Some of them (143 drivers, 77.7%) had no additional job than being Raksha driver, whereas 41 
drivers (22.3%) had other jobs (Fig.18, Table 11).  
Regarding the educational level, 92 drivers (50%) were secondary schools graduates, 45 drivers 
(24.5%) were elementary school graduates and 36 drivers (19.6%) were either university students 
or graduates. Only 11 drivers (6.0%) were illiterate (Fig.19, Table 12).  
In this study, 119 drivers (64.7%) were of low socio-economic status, 60 drivers (32.6%) were of 
moderate status, and five drivers (2.7%) were of good socio-economic status (Fig.20, Table 13).  
Most of the driver (120 drivers, 65.2%) had no formal Raksha driving training while 64 drivers  
( 34.8%) had some training (Fig.21).  One thirty four drivers (72.8%) had Raksha driving licenses, 
while 50 drivers ( 27.2%) had none (Fig.22, Table 14).  
Regarding Rakshas’ ownership, 130 drivers ( 70.7%) were employees, while 54 drivers (29.3%) 
were the owners (Fig.23).  
Most of the drivers (79%) used to drive during the morning, while (9%) of them derive both in the 
afternoon and the evening periods. Only 6% of them drive in the night (Fig.24, Table 15).  
Most of the drivers (63.0%) were free lancers while 37.0% were working in specific routes (Fig.25).  
Most of the drivers (59.2%) were smokers, (38.6%) have other habits e. g. snuffing and only four 
drivers (2.2%) consume alcohol (p value is not significant). (Fig.26, Table 16).  
In this study, 53 drivers (28.8%) had previous accidents in their records that had ranged between 
mild to moderate severity of injuries, while 131 drivers (71.2%) had no previous accidents records 
(Fig.27).  
Most of the drivers (67.9%) regarded their vehicles as in good general condition, whereas 59 
drivers (32.1%) regarded their Rakshas in poor general condition. The majority of them (92.9%) 
considered the Rakshas as having no mechanical problems while (7.1%) had different mechanical 
problems (Fig.28, 29, Table 17).  
Most of the Rakshas (78.8%) were licensed, while 39 Rakshas (21.2%) were not (Fig.30, Table 
18). Brake modifications to increase the Rakshas speed were done in (23.4%) while (76.6%) such 
modifications were not done (Fig.31, Table 19).  
Most of the Rakshas (61.4%) had radio-cassette system, whereas 71 Rakshas (38.6%) did not 
have that (Fig.32).  
The majority of the Rakshas drivers (91.8%), allow only three passengers to ride at one time in the 
rear seat while (8.2%) of the drivers take more than three passengers at one time (Fig.33). 
(Fig 34) summarize the different risk factors that affect Raksha drivers.  
  
 
 
 
 
 
 
 
Discussion 
The three-wheeler (Raksha) is a relatively new public transport mean in Khartoum. It was imported 
from India 11 years ago where it is a popular transport vehicle there. It rapidly gained popularity 
because it is cheap, can pass in narrow and side roads and hence bypass congested areas, offers 
good chances of work for low and moderate classes citizens, and consumes reasonable fuel. 
However it is associated with many problems and RTA accidents resulting in variable degrees of 
injuries, disabilities and deaths. 
It is clear from the present data, passengers from different age groups use the Raksha for transport 
and no age group is exempted. Most of the involved patients were the Raksha passengers; this 
can be due to the lack of safety measures such as absence of doors and seat belts in these 
vehicles. These facts were mentioned in reports concerned with Raksha design.(5)  
 Elderly passengers were at more risk as well as children. Elderly are generally weak with 
restricted movement and may have other illnesses that make them at risk and can not cope with 
such accidents. The same for the children, they are active and difficult to control and hence they 
are a vulnerable group for injuries. Most of the patients were in the age groups 10 - 40 years they 
represent the most active group of the society and the frequent users of the Raksha.   
Males were commonly involved in these accidents and that is due to their out-door activities, they 
are more mobile and hence they are more frequent travelers than females.   
Most of the patients involved in the Raksha accidents were of low educational level as well as low 
socio-economic status as the fare of this type of transport can be afforded by them compared to 
other transport means.  
It is also recognizable that most of the Raksha users were students either as drivers or passengers 
at different levels of education, this again reflects the socio-economic class of those students 
especially driver students who need to work to insure reasonable income to meet  their life 
expenses, for passenger students it is less coasty than many other transport methods. 
The common accident mechanisms in this study were toppling during sudden turn and hitting by 
another vehicle this is in line with a study that had been done in Sri Lanka where Raksha is a 
common transport mean (20). Toppling during turning is due to Raksha design which makes it 
unstable; the single front tire could not withstand the weight of the vehicle while turning speedily. 
Most of the drivers are young and had no formal driving training and hence they can not control the 
vehicle. The other cause of accidents is collision with other vehicle and this can be explained by 
the fact that, drivers tend to move at high speed in the congested roads squeezing their Rakshas 
between other vehicles. Toppling of the vehicle resulted in increased incidence of head and neck 
injuries. 
Most of the accidents took place in the morning and day time, in other words, during the rush hours 
in Khartoum when the traffic congestion is inevitable. The other cause is the negligent driving 
behavior of those drivers.   
Soft tissue injury was the predominant type of injury and this could be due to the light ironic body of 
the Raksha and to its relatively low height which makes it more close to the ground and hence 
more mechanical friction between the body and the ground in toppling.   
X-Rays were requested for most of the patients (77.3%), (68.8%) of them had soft tissue injury 
while only ( 24.4%) had evidence of fracture, this investigation did not add more to the diagnosis in 
the majority of cases (p<0.05). This over request might be due to inadequate clinical assessment of 
patients to identify who was in real need for such investigation. Medico-legal issues may have 
contributed to this unnecessary request of this test. This will increase patients management cost 
and delay the management of some patients. 
In this study about one third of the patients (30.2%) had surgical intervention and the mortality rate 
was (2.4%). This showed the degree of severity of these accidents and should ring a bell to revise 
the safety of these vehicles in public transportation especially that the annual reports of the Road 
Traffic Administration in the period from 1998 to 2004 showed increase in the number of people 
who were involved in Raksha accidents, this increment was very marked in simple injuries with 
fluctuant incidence of severe injuries and approximately static death rate (Schedule 1, curve1). 
All drivers were males, most of them were between 21-30 years of age, (12%) of them were below 
18 years, which means they were below the legal age of getting driving license, therefore they 
drive most of the time in the side roads to avoid traffic police thus increasing the liability to 
incidence of accidents. 
Drivers had a strong believe that Raksha driving needs no training, this was clearly shown in this 
study, where the majority of the drivers had no previous training, and only about one third were 
inadequately trained, this fact contributed to the increased Raksha accidents as well as most of 
them were not familiar with the traffic laws and regulations.  
This study showed that most of the employee drivers were involved more in previous accidents 
than Raksha owners when they were the drivers themselves, this indicated that owners are keener 
and taking more care of their vehicles.  
Most of the Rakshas were working in randomized areas; this made these vehicles more vulnerable 
to accidents due to their exposure to bigger vehicles in main streets while it was supposed to work 
in limited drawn areas according to the Road Traffic Administration instructions. 
It is interesting to note that minority of drivers were alcohol consumers (2.2%), and there was no 
association between alcohol consumption and incidence of crashes (P>0.05).  We think this 
percentage is questionable as alcohol is forbidden and not accepted socially, hence drivers do not 
want to disclose such fact. This is not inline with the findings of many studies that were done in 
different parts of the world which showed that alcohol consumption by vehicles drivers was a major 
cause of road traffic accidents especially at night (12, 20).  
Although it is dangerous to modify the brake system of a vehicle, some Raksha drivers had done 
that, to increase the speed of the vehicle, thus gaining more time and collecting more money. They 
believe that as Raksha being a small vehicle, it can easily be controlled in spite of this modification. 
Results showed that (32.6%) of the brake modified Rakshas were involved in previous road traffic 
accidents compared to (27.4%) of non-modified Rakshas which had previous accidents. Loose 
brakes made the Raksha more unstable especially in turning and this increases the chance of 
toppling during turning. This practice was found common among Raksha drivers in the previous 
mentioned study in Sri Lanka (20). 
Most of the drivers allowed only three passengers to ride on the rear seat of the Raksha but 
minority of them allowed more passengers to ride not only on the rear seat but on the sides of the 
drivers’ seat themselves who used to elongate their seats to accommodate more passengers. This 
practice would render the Raksha more imbalanced because of the wrong weight distribution at the 
same time it increases the risk of accidents because the driver would not be able to detect the 
roads accurately, and hence greater chance for road traffic accidents. 
Most of Rakshas were advanced with radio-cassette system, they apply it as a luxury that would 
attract passengers to choose this advanced one, but in fact it makes the vehicle noisier and 
distracts the driver's attention. A study was done looking for the effects of Raksha noise on its 
drivers, had proved that many of the drivers had tinnitus and hearing loss due to Raksha noise (22). 
No doubt the combination of the loud radio-cassette and noisy Raksha will affect the drivers and 
passengers.  
School children should be taught how to cross streets and how to deal with moving cars, and the 
aim of that is not only a protective method for them as pedestrians but it also prepare them as 
tomorrow’s drivers by teaching them to respect pedestrians and all street users (32). 
Conclusions 
 
• The three-wheeler {Raksha} is relatively a new vehicle in Khartoum that  gained popularity 
because it is cheap, can move in narrow side roads, offers good chances of work for low 
and moderate classes, and consumes little fuel .  
• It is used mainly for public transportation. . 
• Its increasing use has resulted in the rise of accidents with variable degrees of injuries and 
deaths.    
• Passengers were affected more than other categories; those below the age of 20 years 
were the majority. 
•  Toppling and hitting by an other vehicle were the commonest mechanisms of Raksha 
accidents. 
•  Most of the patients were having multiple injuries among which soft tissue injuries were 
predominating. 
•  Drivers who were the owners of the vehicles were involved in less accidents than 
employee drivers. 
•  Poor quality Rakshas and those with brake modification were involved in accidents more 
than good quality nonmodefied Rakshas. 
 
 
 
 
 
 
 
 
 
 
 
 
Recommendations 
 
The well established presence of Raksha in our society and the role it plays in many family lives as 
a constant source of income makes its eradication a difficult job, but some recommendations can 
be suggested to minimize its expected hazards: 
? To consider Raksha As an unsafe vehicle. 
? Enforcement of Raksha drivers to stick to the instructions and regulations issued by 
the Road Traffic Administration   concerning drivers’ ages, licenses and driving 
areas. 
? Prohibition of persons below 20 to drive Raksha. 
? Regular check up of Rakshas machinery. 
? Exclusion of any modified and poor quality Rakshas from work. 
? Illiterate people should not be allowed to drive. 
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Relationship between different variables and Injury outcome among 
victims of Rakshas (N=207) 
 
Injury Outcome   
  
  
  
Discharge 
hospital 
stay 
complications death Total 
< 10 years 11 7     18 
10 - 20 years 53 7   1 61 
age groups 
  
  
21-30 years 56 18   2 76 
31-40 years 30 7 1 1 39 
41-50 years 7 3     10 
>50 years   2   1 3 
  
  
  
Total 157 44 1 5 207 
 
                    Table (1) Relationship between the age and the injury outcome 
 
 
 
 
 
 
 
 
 
Injury Outcome   
  
  
  
Discharge 
hospital 
stay 
complications death Total 
Male 109 32 1 4 146 
Female 48 12   1 61 
sex 
  
Total 157 44 1 5 207 
  
               Table (2) relationship between the sex and the injury outcome 
  
 
 
 
 
 
 
 
 
 
 
Injury Outcome   
  
  
  
Discharge 
hospital 
stay 
complications death Total 
 
Student 
 
55 
 
10 
  
 
1 
 
66 
Drivers 41 8 1 2 52 
 
 
 
 
house wife 12 6   1 19 
Others 43 18   1 62 
non-worker 6 2     8 
 
occupation 
  
  
  
Total 157 44 1 5 207 
 
 
 
                      Table (3) relationship between occupation and injury outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                      
Injury Outcome   
  
  
  
Discharge 
hospital 
stay 
complications death Total 
injured 
person 
Raksha 
driver 
49 7 1 2 59 
passenger 77 29   3 109 
pedestrian 31 8     39 
  
  
Total 157 44 1 5 207 
                      
 
 
                Table (4) relationship between injured persons and injury outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Injury Outcome   
  
  
  
Discharge 
hospital 
stay 
complications death Total 
sudden turn and 
toppling 
63 8 1 3 75 
hit by another vehicle 50 23   2 75 
run over a static 
object 
10 2     12 
Knocked down by 
Raksha 
34 11     45 
Mechanism of 
injury 
  
  
  
Total 157 44 1 5 207 
 
 
 
            Table (5) Relationship between mechanism of injury and injury outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
Discharge hospital 
stay 
complications death Total 
Morning 49 9   1 59 
day time 43 10     53 
Evening 36 17 1 1 55 
Night 29 8   3 40 
injury time 
  
  
  
Total 157 44 1 5 207 
 
 
                 
                 Table (6) Relationship between injury time and injury outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Injury Outcome   
  
  
  
Discharge 
hospital 
stay 
complications death Total 
 
 
 
 
 
                    Table (7) Relationship between site of injury and injury outcome 
 
 
 
 
 
 
 
 
 
 
 
 
head and neck 45 7     52 
Chest 4       4 
Abdomen 2 2   1 5 
Back 3 2   2 7 
upper limbs 23 8     31 
lower limbs 34 19     53 
Multiple 46 6 1 2 55 
site of injury 
  
  
  
  
  
  
Total 157 44 1 5 207 
 Relationship between different factors and history of previous accidents 
among Rakshas' drivers (N= 184) 
 
  
  
Previous accidents No previous accidents Total 
<20 years 5 17 22 
21-30 years 30 80 110 
31-40 years 17 25 42 
41-50 years 1 6 7 
>50 years   3 3 
age groups 
  
  
  
  
  
Total 53 131 184 
 
 
            
             Table (8) Relationship between drivers’ age groups and previous accidents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
full time 39 99 138 
part time 14 32 46 
driving time 
  
Total 53 131 184 
 
 
                   Table (9) Relationship between driving time and previous accidents 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
1-6 h 5 19 24 
6-12h 43 91 134 
>12h 5 21 26 
working duration 
  
  
Total 53 131 184 
 
 
               Table (10) Relationship between drivers’ working duration and previous accidents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
additional occupation 12 29 41 
No additional occupation  41 102 143 
additional 
occupation 
  
Total 53 131 184 
 
 
 
         Table (11) Relationship between additional occupations of drivers and previous accidents 
 
 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
Illiterate  4 7 11 educational level 
  
elementary 12 33 45 
secondary 27 65 92 
university 10 26 36 
  
  
Total 53 131 184 
 
 
 
               Table (12) relationship between drivers’ educational levels and previous accidents 
 
 
 
  
  
Previous accidents No previous accidents Total 
low 32 87 119 
moderate 20 40 60 
high 1 4 5 
socioeconomic 
status 
  
  
Total 53 131 184 
 
 
        Table (13) Relationship between drivers’ socioeconomic status and previous accidents 
 
 
 
  
 
 
 
 
 
 
 
  Previous accidents No previous accidents Total 
  
Raksha training 19 45 64 
no Raksha training 34 86 120 
Raksha training 
  
Total 53 131 184 
 
 
              Table (14) Relationship between drivers’ Raksha training and previous accidents 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
morning   41   100   141 
after noon 7 9 16 
evening 2 14 16 
night  3  8   11 
working hours 
  
  
  
Total 53 131 184 
 
 
        
            Table (15) Relationship between drivers’ working time and previous accidents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
alcohol 1 3 4 
smoking 40 69 109 
others 12 59 71 
habits 
  
  
Total 53 131 184 
 
 
                       Table (16) Relationship between drivers’ habits and previous accidents 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
good 37 88 125 
poor 16 43 59 
Raksha quality 
  
Total 53 131 184 
 
 
         
                  Table (17) Relationship between Raksha quality and previous accidents 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
raksha license 45 100 145 
No raksha license 8 31 39 
Raksha license 
  
Total 53 131 184 
 
 
      
             Table (18) Relationship between the presence of Raksha license and previous accidents 
 
 
 
 
 
 
 
 
 
  
  
Previous accidents No previous accidents Total 
no modification 39 102 141 
brake modification 14 29 43 
Raksha 
modification 
  
Total 53 131 184 
 
 
                Table (19) Relationship between Raksha modification and previous accidents 
 
 
 
 
 
 
 
 
 
